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3 * .5 million edges
4d spaces

30 seconds to search
in parallel platforms

300 seconds to search
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��WVXDz��8"pz .JTvghQSe^eYO �@RUd�RUTsgjOpnr]<RUtÌQSWVeYO·TVRÌd�R`TV]`z

��WVXDz
� �Yz � �DTvghQ<eBeYO©m£eYoS_aRUn«ejm*�¨]SRUtUQSWVeYOD]T�)W QSu &·d�R`upWVt`TVRU]¶R`gjtýu
��R`o{m£eYoS_aWVODXlnDW ��RUo<RUOBQ']<RUtÌQSWVeYO���RUuig`d^WVeYo<]
ïyà�äµã´ï`ÞJã^çBé�ôJçrëMè � ë�ê@ìhë�í�ãpï��
L ö ð�ã¶ïyñKï`ìyã^ä Þ�ã^ß`æÚàMßyä©ï)æÚà�ßhäµë�ìyé£à�ê´Þ�â�ë�ê ê�é�ê íHæÚà�ßcä�î â�ìhé�Þ�â£ã
� ãBð�é�ç�â£ã^ïrëiì·ìyð ãµïhë�äµã¥ìyé£äµã��)ëMï�àMÞ�ÞJàMïyã^è4ìyà
Þ�â£ë�ê�ê�é£ê�í
æÚà�ßàMê�ã¸ë�ê�èµð ë � é�ê�í·ìhð�ã¸à�ìyð�ã^ßhï ëiìyìhë�çjð ã^èµáKñ«çBà�ê@ìyßhà�â â£ëDøHï^õ � êìhð�ã¸Þ ë�ìyð ï�ç�ßhã^ë�ìyãpèµá@ñ«ìhð�ã^ïyã¸íMßhë�Þ�ð³ï`ãpë�ßjçjð«ìyã^çjð ê�é?
@î�ãpï ë�ßyãê�à�ìrïyî ïhç�ãBÞ�ìyé£á�â�ã¥ìyà%ìyð ã¥â£àsçBë�â[äµé£ê�é�ä¥î�ä©ï�ìyð ë�ì·ç^ë�ê4ãpë�ïyé�â£ñáJãaæÚà�î ê è©é£ê³ë�èµð�àsçað�ã^î�ßhé£ï`ìyé�çBï 4{á�ßhé£èsíMã^ï ë�ê èµä¥î�â�ìhé�Þ â�ã�à�ásòï`ìhëMç�â£ã^ï 6 áJã^ç^ë�î ïyãµà�ælìhð�ãBé£ß´â£ë�ßyíMãBß·ïyçBà�ÞJãµà�æ>ìhãBäµÞJà�ßjë�â~ë�ê èïyÞ ëiìhé£ë�âÔßyã^Þ�ßyãpï`ã^ê@ìhëiìhé�àMê�õ
L ö ð�ã�Þ�ã^ß`æÚàMßyä©ë�ê ç�ãaà�æ�ìyð�ãrï`ñsï`ìyãBä�é�ï>àMÞsìyé£ä©ë�â øaé�ìyð é�ê�ìyð�ãíMßhë�Þ�ð�ßhãBÞ�ßhã^ïyãBê@ìjëiìyé£à�ê
ë�ê è�ìyð ã¨ç�à�ê�ïUìhßhë�é�ê@ìhï¶ë�â�â£àsçBëiìhã^è�õ
L � â�âJâ�ã � ã^â£ïlïyð�àiøaê©é£êµìyð�ã�ãLK�ë�äµÞ�â£ã^ï>çBë�ê©áJã¸ãpë�ïyé�â£ñ�é£äµÞ�â£ã�òäµãBê@ìhã^è�é£êFèsã^ï��@ìyàMÞ�ç�à�äµÞ�î�ìyãBßjï�ë�ê è�ë�â£â£àiøóæÚàMß�ßhã^ë�â�ò<ìyé£ä«ãàMÞ�ã^ßhë�ìyé£à�ê ïlë�ìlìyð ãrïyð�àiøaê©ßhã^ïyà�â£îsìyé£à�ê ï^õ ö ð ã�ïyð�àiøaê©ãLK�ë�ä«òÞ�â£ã^ï ç�ßhã^ë�ìyãHë�áJà�î�ìT� $�û ����ã^èsíMã^ïJ�@ïyã^çBà�ê è�ï~ìyà�çBßyãpëiìyã ��Þ�â�ë�êë�ê è�ßhã�òýÞ�â�ë�ê%ìyð�ã´íMßhë�Þ�ð ï^õ
L ö ð�ã%ßyã^Þ�ßhã^ïyãBê@ìhë�ìyé£à�ê�ë�â£â£àiøHï´æ{ë�çBé�â£é�ìhëiìhã^ï�ìyð�ã
í�ã^ê�ãBßjëiìhé�àMêà�æ¸ç�à�ê�ïUìhßhë�é�ê@ìhï´ìyà4íMãBê�ã^ßhë�ìyã�çBà�äµÞ�â£ãLK�á�ã^ð ë � é�àMß¨ìhð ëiìµçBë�êßhã^ïyî�â�ì¶é£ê@ìyàµé£êMìhàµìhëMçYìyé�çBë�â�â£ñ�çBà�ßhßyãpçYì¶á�ã^ð ë � é�àMßhï^õ

� � y ��Ó&� Ñ)Ø �('
� ���-b z8#Ôo<e8�'O +��Dz�)´gjo<WVO,+ygjODn>ZBtýuDRUo<RUo �4zB+
	 � ]<kpoSd�RÌ\~ejm^WVOBQSRUTVTVWVXYR`O�Q]<týuDRUnDkpTVWVODX¶]S\^]SQSRU_a]�+ ���� � Ã���� � �BÃ�� ���M��� Ã Ç�� � ����� � Ä �ý� Ã�� � +�� � �9Gpz
� &�� � z�.JoSeYkDn,+,)«z . ghQStýuDRUo�+sgjODn �iz �DzMb"! � w`wUe +#	 �ÔTVeY]<R m�eYo<_HghQSWVeYOt`eYO�QSo<eYT�+ � WVO%$ � Æ � ÃýÃ Ç ����� � Æ'& ��� Ã | � |'|)(*� � Ç�� � � Ã�+", �.- �/� ��0

� ��Æ�� � � Ç21 Æ�� ��� Æ�� 1 Æ���&ÌÃ � Ã�� � Ã8+	.�eYoSQSTvgjODn,+�32�>+ � � � �I+ � �@z �8& ����4
�8&!���pz

� ���5�Dz b z ��eYT m�RL+�b>z ��z<��upWVtýu �jgI+�gjOpn6�Dz �Jz�ZJ��RÌ\�RUo�+"	ýbcRUtURUOBQSoýgjTVWVwURUntUeYOBQSo<eYTVTVRUoS]Jm£eYo kDOD_HgjOpODRUnagjRUo<WvgjTDd�RUuDWVtUTVR)m�eYo<_HghQSWVeYO"7DWVXYuBQ8+ ��WVO| � |c|8(*� � Ç�� � � Ã�+9, ��- � � �Y� ��Æ��:+ � � Ç61 Æ.� �£� Æ�� 1 Æ���&ÌÃ � Ã�� � Ã�+�Z^gjObcWVRUXYe +�� � +�� � � �I+-� �@z-& ��4=���Yz
� ��� �cz �DziZ^t<u^kD_Hgjt<uDRUo'gjOpn �~z:;[kD_Hgjo�+*	 � nig	�pQSW d�R[tUeYO�Q<oSeYT@ejmskigUdp]WVO�tUTVeY]<R �PtUeYk �pTVR`n�m�eYo<_HghQSWVeYO<7DWVXYuBQ8+ �3WVO=$ � Æ � Ã<Ã Ç ����� � Æ'& ��� Ã| �¶Ã � � �ý� � 1 Æ�� ��� Æ�� 1 Æ���&ÌÃ � Ã�� � Ã�+I�ÔuDWVt`gjXYe +^NPTVTVWVOpeYWV]�+>�YkDODR & " " "pz
� G��!q~z<#�gjTVtýu´gjOpnh�~z � o0�^WVO,+?	�#ÔRUuig`d^WVeYo � �igj]<RUnrm�eYo<_HghQSWVeYO�tUeYO�Q<oSeYTm�eYoJ_�kpT Q<WVoSe ��ejQ�QSR`gj_a]�+ �@�'A�ABADC �{� � �ý�B�`� ��Æ.� � Æ��FE�Æ } Æ � � �`�c� � Ç|G�p� Æ�� ��� �£Æ��-+id�eYT�z�� � + � �@z � & ��4 � � �I+ � � � �pz
� ���5�Dz1��eY]<RUO �pTvghQSQ8+H	ýb � )´fHI � npWV]SQSo<W �DkpQSRUn´gjo<t<uDW Q<RUtÌQSkDo<Rlm£eYo�_ae �

�DWVTVR~OigUdpWVX�ghQSWVeYO,+ ��WVO |'|c| �KJ.L.L>M �>N�� ����� � Ä�� N Æ � � � ��+�� � �9Gpz
� !�� )«z �Dz )´ghQ<gjo<WVt +	 ��RUWVOpm£eYoStUR`_aRUO�QlTVR`gjo<ODWVODX�WVO�QSuDRa_ kDT Q<W ��o<e ��ejQnDeY_HgjWVO,+ � |G�p� Æ.��Æ���Æ �^� E�Æ } Æ ��� +Dd�eYT�z � +-� �@z-!���4 � �I+�� � � �pz
� ��� �~z � z #Ôo<eBe �^]8+O��� � Ã���� � �BÃ�� � Ã¥Å9� ��� Æ �^� E�Ã �Y� Æ��-+�)·NPq .�o<RU]<]8+

� � ���Yz
� ��� �cz��)RÌ\^ODeYTVnD]�+�	 ��TVeBt��B]�+jupR`oSnD]sgjODn~]StýuDeBeYTV]�+ � 1 Æ�� NP�p� Ã �?(��{��NQ��0

� �y� +^d�eYT�z<&�� + � �Mz<&9G�4=�!� + � � �L!^z
� �8"�� .�eY_aRÌQ � &YgI+R	�� �I�DTVWVtUW Q�npR`]SWVXYOHejmKQ<WV_aR ��djgjoS\^WVODXl]SQ<g �DWVTVWVwUWVODX>t`eYO �QSo<eYT�Tvg8�)]cm�eYo~gatUTvgj]<][ejmJt`eYO�QSo<eYTVTvg �DTVR ]S\^]SQSR`_a] �)W Q<uDeYk^Q~nDo<W m�Q8+ �

� Ä �ý� Ã�� 1 Æ�� ��� Æ.� +Dd�eYT�z�� �I+ � �@z � �O!�4�G �I+ �iR �@z�� � � &pz
� � ��� %>zTSÔgj_HgjXYkDt<uDW�gjODnU� �4z #ÔkDoSnDWVt��<+%	<q�WV_aR �£dYgjoS\^WVODX¸m£RURUn �igjt��tUeYOBQSo<eYT�m£eYoJODeYO�upeYODeYTVeY_aWVtc_ae �DWVTVR)o<e ��ejQS]Ôm£eYoS_aWVODX~XYo<eYkI�¸m�eYo �_HghQSWVeYOD]�+ �¨WVO V:W ��� �'A�ABA 1 Æ���&UÃ � Ã�� � Ã¶Æ��#X>Ã � � � �£Æ�� � � Ç1 Æ�� 0��� Æ�� +iq�gj_5�DgI+ � �JzB+ib'R`tYz � � � �I+ � �@z3� �	G ��4�� � � �pz
� �8&�� (>z Z�z � o<_>\L+ZYB�£Ã�� Ç%[�� � �p� �?,~Æ\W 0 W^] +¯bcR �igjoSQS_aRUOBQrejm�QSuDR

� � )_ST+ )´g`\ � � � �pz
� �����@;�zcZ^WVODXYu°gjODn`;�z �ik! {WV_�kpoýgI+a	�)´g	�°_Hg	�BWVODX �B\
tUe^e ��RUoýghQ��WVODX�_ae �DWVTVR�oSe ��ejQS]�+ ��WVO�bABA�AD��� � Ã � � �Y� ��Æ.� � � 1 Æ���&ÌÃ � Ã�� � ÃrÆ��

E�Æ } Æ � � �y�>� � Ç�|?�^� Æ�� �Y� ��Æ��-+�� � � �pz
� � ��� #czHSÔgj_HgjkDt<uDW�+c	 �io<eYO�QSWVR`o����igj]SR`n�R �J�DTVeYoýghQSWVeYO²kp]<WVODX°_�kpT Q<W �

�DTVR´oSe ��ejQS]�+ � WVO � Ã � Æ.� Ç ��� � Ã � � �Y� ��Æ�� � � 1 Æ���&ÌÃ � Ã�� � Ã«Æ�� |?��0� Æ���Æ��¶Æ �p�[| ��Ã�� ��� +�� � � �I+-� �@z �O!�4�G �pz
� �	G�� �4zO#ÔkDo<X�gjoSn,+O)«z )·eBeYo<]8+Bb z �ie ��+��~zBZ^WV_a_aeYOD]8+YgjODnHZ�zYq�uDo<kDO +

	 �ÔeYTVTvg ��eYoýghQSW d�R>_ kDT QSW �Po<e ��ejQ�R �I�pTVeYoýghQSWVeYO,+ �µWVO_�'A�ABA=��� � Ã � � ��0� ��Æ�� � � 1 Æ���&ÌÃ � Ã�� � Ã�Æ��_E�Æ } Æ � � �y�~� � Ç�|G�p� Æ�� �Y� ��Æ��-+ � �DoyzI& " " "I+
� �@z �O!
��4������Yz

� � ���2S�z�)·eY]0�Yeyd^W Q<w>gjODn¨flz�bcR��ÔTvgjo<WV]8+H	�#�gj]<WVtltUeYODtUR �pQ<]lgjOpn·_aRÌQ<u��eBnD]´m£eYo �YRUR �DWVODX
gjkpQSeYODeY_aeYkD]¨XYo<eYkDOpn4d�RUuDWVtUTVR«m�eYo<_HghQSWVeYOD]�+ �WVO ��� � Ã � � �Y� ��Æ�� � � 1 Æ.��&ÌÃ � Ã�� � ÃHÆ.�6��� � Ã���� � �BÃ�� �d� Ä �ý� Ã�� � +Kf)N{Z^q/+
� � � �pz

� ��!��rZ�zÔZ^uDRUWB�BuDeYTVRU]<Tvgj_ógjODn:�cz � z bcRU]<eBRUo�+D	 �ÔeYOBQSo<eYT)ejm[WVO�Q<RUoSt`eYO �ODRUtÌQ<RUnµOpeYODTVWVODR`gjolnp\pODgj_aWVt¶]S\^]SQSRU_a]�I[QSuDR5�DTvghQSe^eYO �Do<e �pTVR`_ + �
�bABABAeC �{� � �Ì���y� �£Æ�� � Æ�� |G�p� Æ.� �Y� � �`1 Æ.� �£� Æ�� +T� �Mz�� " ��4 ���8"I+
� � � &pz

� � ���¸q~z S�z-�@WKgjODn6�Dz �cz-�sghQSeY_ ��R +f	�3cO �PTVWVODR~_HgjODWB�DkpTvghQ<eYo��DTvgjODOpWVODXm�eYo)Q ��e�o<e ��ejQ'gjo<_a]�WVOrg np\pODgj_aWVt~R`O�d^WVo<eYOD_aRUO�Q�+ �hgpÆ �^� � � ��Æ'&
E�Æ } Æ � � �¶� Ã � Ã ���{��� +pd�eYT�z � �I+ � �Mz � �9��4�� �L!J+�� � �L!^z

� � ���¸q~z-.�RUo<RUw � �KeYw`gjODe +H	ÌZJ�DghQ<WvgjT9�DTvgjOpODWVODXiI � tUeYO:jiXYkpoýghQSWVeYO´]��igjtURg	� �DoSe�gjtýu,+ �k�'A�ABAlC �{� � ��mn1 Æ�� NP�p� Ã �Ì� +Dd�eYT�z�� &I+ � � � �pz
� & "��+�'zMqseBnpQ�+po z��'gjkD]Su,+sgjOpn5�~z@Z^kigjoSR`w +#	 � OigjT \^]<WV][gjODn¨t`Tvgj]S]<W j �t`ghQ<WVeYO©ejm)_ kDT Q<WB�pTVR�o<e ��ejQ tUe^eYoSnDWVOighQSWVeYOµ_aRÌQ<uDeBnD]8+ �0WVOU�bABA�A

��� � Ã � � �Y� ��Æ�� � � 1 Æ���&UÃ � Ã�� � Ã[Æ��qE�Æ } Æ � � �y�)� � Ç~|G�^� Æ�� �Y� ��Æ.�-+^Z^gjO
�ioýgjOpt`WV]StUe + � �Do`z-& " " "I+-�I�@z1���	G ��4=��� � �pz

� &����@�Dz � T �DkD]8+r	�3ckpQSTVWVODR�m�eYo·gµQSuDRUeYoS\�ejm�WVOBQSRUTVTVWVXYRUODtURL+ �s�bABA�A
C �{� � �ý�B�`� ��Æ.� � Æ�� � Ä �ý� Ã�� � + [�� �:+ � � Ç<1 Ä } Ã � ��Ã � � �`� +sd�eYT�z7&�� +
� �@z �O!���4�G " �I+�� � ���Yz

� & &��2S�z )´g��pWV_ae`d�gjODn � zE)·RÌ\^]SQSR`T�+8	�3$�pQSWV_�kD_ónDRU]<WVXYO%ejml_�kDT �QSWVo<RU]<eYTVkpQSWVeYOigjT�uDWVRUoýgjoStýuDWVt`gjT�tUeYOBQSo<eYT�]S\^]SQSRU_a]�+ �%WVOt$ � Æ � ÃýÃ Ç ����� �Æ'&K�'A�ABA=��� ��u � � Ä�� N Æ � � � �¯Æ��6��� � Ã���� � �BÃ�� �f1 Æ�� ��� Æ�� +TocTvgj]SXYe��>+
(>z ;�zB+�� � � &I+<� �@z G�� ��4�G & "pz

� & ���@�Dz � T �DkD]�+ � z )·RÌ\p]{Q<RUT�+)gjODn � z*�sgjt`gjwURL+l	�)·kDT QSWVo<RU]SeYTVkpQ<WVeYODgjT
�DTvgjODOpWVODX �'W QSu�_aWVODWV_ kD_(tUeY_5�DTVR �pW QP\L+ �v��� � Ã���� �/��Ã�� �"� Ä �<� Ã��� � Ç2� Ã��w��Æ � � �`� + �L!^z

� &!��� �~z � o0�^WVO +Px'Ã �D��- �£Æ � x �Y� Ã Ç E�Æ } Æ � � �y� + )·NPq .JoSR`]S]�+ ��gj_ �Do<WVnpXYRL+
) � +�� � � �pz

� &9G�� (>z Z�z � oS_ \L+2YB��Ã�� Ç#[¨� � �p� ��,lÆtJ�W 0 J.L 0G�M� Æ �p� $y� �Y� Æ`Æ��-+·b'R �
�igjo{Q<_aRUO�Q'ejm�QSuDR � � )_ST+ )´g`\ � � � �pz


